Molecular modeling of interleukin-8 receptor beta and analysis of the receptor-ligand interaction.
A structural model of interleukin-8 receptor type beta (IL-8R-beta) was constructed based on the structure of bacteriorhodopsin. High temperature molecular dynamics simulations were performed to search the possible conformations of loop regions in IL-8R-beta which recognize the ligand. The crystal structure of interleukin 8 (IL-8) was used as a geometric constraint of the extracellular loop regions of IL-8R-beta in the conformational search. 500 complex structures were extracted from the dynamics trajectory and five plausible models were selected based on the binding energy and known experimental data. To study further the interaction between IL-8R-beta and its ligands, the complex of IL-8R-beta and platelet factor 4 (PF4) C-terminal peptide was also modeled by molecular dynamics simulations. From these models, the N-terminus, extracellular domain 3 and extracellular domain 4 of IL-8R-beta were found to be important for ligand binding. Key residues of these regions involved in ligand binding were characterized. These models provide insight into the structural basis of biological activity of IL-8 and PF4 and may guide the design of potential therapeutic agents targeting IL-8 receptors. Furthermore, the approach developed from this study may have implications for the understanding of other chemokine receptor-ligand interactions that have been recently suggested to be involved in HIV infection.